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CONCERNIN :
THE THEORY OF SCATTERING OF NEUTR(HS BY PROTONB. ‘
’ by Yae Bmorediaskiy

1¢ was shown in the previcus work ( [ 1_] Ls quoted belcw ae 1)
vhat m{u usua! formula by Wigner of effective crosd pecticn of meutres
paattering bty protons should be corrected, The constants belopging to
this formula in roality depend linsarly ob peutron enorgy. A¢ & reRt
the formuls contatra four sonstants instead of two.

1o order to deternine whe valuse cf these conetants we usad ' 9
magnitude of bend saergy ¢f the deuterur And the measured valuas of
offective crods pection n® peatyaring for vasious energies. However, "
due to the ccaroity oF grper.rontal daia ard theip iOW aszuracy. she
Lbtainad values of cotntants rou.d te very roughs

Rgnently two woike on resnarnl cf scavvering of neutrens by
protone in a wide enerpy radge L2387 wers published, lo tne
experinents of Bailey ot el -['2_7 tha neutron ensrgy was vsried ‘ron
357 keV to & MeV. Frisch ,_""5_7 additionally invostigated the scattering
of reutrons of srergies of 35, 95, 165 and 480 keV.

Xt . o“\,ov ’
The cttained data Khn-ﬁo wﬁﬁ'the derived formila and &
. \

obhin‘:: mcre accurate value of sonstants The forrula even with the cid
values of coanstents appearoed in good agreement with the experimental
datas The experimental points appeared only in the case of low orergiee
somewhat above the computed oness This discrepancy may be explained by
the fact that we were umable to utilie date corresponding to:low neutron
eneryies (except the case of thermal neutrons, soe I

In order to still improve the agreement it suffices to change only
slightly one coefficionts Namely instead of the eonstant 0029 in the
second tem, we should take .00210 Hnully)thn formula for the effective

croes nestion takes the forms
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(1422 = 0000W)% « 32- (0,27 + 0.06B)7 + 3

where B 18 measured iu MeY { in the laboratory syetem of ocordinatas .
Formula (1) appesrs to be i3 excellent ‘agreement with the esperiaental '
data (£5g 1o _

As was shom in 1 the root of the denominator ¢f uhe seovud terw
equale 2 , where [ i# the energy of the virtuai (eipglet, deuterct
leveloMaking use of the new values of constants, we adtalp the fcliowirg
value for this energy

- 0,60 vt
inetesd of the vaius 2,55 given iz [ The accurely of the malus
is around 10%. - [ “4’,,'..,*1'.».;

It L8 necessary *u .otice that ew !‘a‘mu:ﬂa’!ﬁ— n’ury 11ttie 93
commraker-0e the second coeflinient in the depominator of the seoond ter:.
‘mor'foﬂ‘uotmuy oply two constazts are deterzined from data ¢n
soattering (the thizd conatant is determined by the bond enargy of the
deuteroun).

The obtained agzresment Ddetween the twosparamst or formale and the
experimertas dats sonfirms our point of view, that it ip Ltmpossidis 3
obtaln from.available data scme information on the shapa of the potential

wel), axcept the values of soms two parameters( ot in the best cane

" of three) defining the intersction of proton and neutron {n twc sintas

(singlet and triplet).

It is of interest to apply formula (1) to the case of neutrons
with an epergy of 26MeY, investigated by Sherr [47c Bherr obtained
for the oross section the value 0,89:1614 ou?, Aceording to formuls (1)
in this ease the value 0.00-10°24 ou? 18 obtaineds Here we should take
under oonsiderstion the poscattering, the oroes section of whick at these
energies should be around 04C1el0~24 om (ses I)1 therefors the computed
value of the oross section will be approximately Oodlol0"H enz, and this
value agrees well with experiment. ( let us recall that st 14 MeV the
agreement was alvo very good, as seen from I)o
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